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@  5-HYDROXYINDOLE-3-CARBOXAMIDE  COMPOUND  AND  MEDICINAL  USE  THEREOF. 

(57)  5-Hydroxyindole-3-carboxamide  compounds  represen-  sents  an  alkyl  group  R"  r 
y   by  general  formula  (I),  cydoalkyl  

 ̂ 
aryl  or 

~,  a  hvrirnaen  or  ha  oaen  ator 

con  < 
@ .1) 

sents  an  airvyi  yiuup,  n  - 
alkyl.  cycloalkyl,  aryl  or  aralkyl  group,  and  X  represents  a 
hydrogen  or  halogen  atom  or  a  lower  alkanoyl  group)  and 
acid  addition  salts  thereof.  These  compounds  are  useful  as 
diuretics  or  drugs  for  treating  diseases  of  human  circulatory 
organs. 

8  (wherein  R\  R2,  R3,  and  R  ,  which 
may  be  the  same  or  different,  each  represents  a  hydrogen 
atom  or  an  aklyl,  aryl,  aralkyl  or  heteroaryl  group,  or  R  and 
Rz,  or  R3  and  R4,  are  bound  to  each  other  to  form  a  hetero- 
cyclic  ring  together  with  the  adjacent  nitrogen  atom,  R5  repre- 

uruyuun  n  iiuiuy  ûnî ouy  liu. 
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S P E C I F I C A T I O N  

5 - H y d r o x y i n d o l e - 3 - c a r b o x y l i c   a c i d   a m i d e   c o m p o u n d s   and  . t h e i r  

p h a r m a c e u t i c a l   u s e  

[ T e c h n i c a l   F i e l d ]  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  5 - h y d r o x y i n d o l e - 3 -  

c a r b o x y l i c   a c i d   a m i d e   c o m p o u n d s   and  t h e i r   a c i d   a d d i t i o n   s a l t s  

w h i c h   a r e   n o v e l   and  of  use   as  d i u r e t i c s   or  t h e r a p e u t i c  

m e d i c i n e s   f o r   c i r c u l a t i o n   s y s t e m   d i s e a s e s .  

[ B a c k g r o u n d   A r t ]  

Wi th   i n c r e a s e   in   t h e   p o p u l a t i o n   of  a g e d   p e o p l e ,   v a r i o u s  

d i s e a s e s   of  c i r c u l a t i o n   s y s t e m s ,   p a r t i c u l a r l y   c e r e b r a l   a n d  

c a r d i a c   c i r c u l a t i o n   s y s t e m   d i s e a s e s   c a u s e d   by  a t h e r o c l e r o s i s ,  

h y p e r t e n s i o n ,   e t c .   h a v e   b e c o m e   a  s e r i o u s   s o c i a l   pj?eEr!em.  As 

t h e   t h e r a p e u t i c   m e d i c i n e s   f o r   such   d i s e a s e s ,   u s e f u l   a r e  

m e d i c a m e n t s   w h i c h   have   h y p e r k i n e m i c   a c t i o n s ,   p a r t i c u l a r l y  

t h o s e   w h i c h   e x h i b i t   v a s o d i l a t i n g   a c t i o n s   on  c e r e b r a l   b l o o d  

v e s s e l   and  c o r o n a r y   b l o o d   v e s s e l ,   or  t h o s e   w h i c h   h a v e  

d i u r e t i c   a c t i o n s .  

A l s o ,   in  r e c e n t   y e a r s ,   b e t t e r   use   h a v e   b e e n   made  of  t h e  

m e d i c a m e n t s   w h i c h   have   a n t i - p l a t e l e t   a g g r e g a t i o n   a c t i o n s   f o r  

t h e   t r e a t m e n t   of  t h r o m b o t i c   d i s e a s e s .   F u r t h e r m o r e ,   in  v i e w  

of  t he   f a c t   t h a t   l e u c o t r i e n e s   w h i c h   a r e   m e t a b o l i c a l l y   p r o d u c e d  

by  5  - l i p o x y g e n a s e   on  a r a c h i d o n i c   a c i d   c a s c a d e   p o s s e s s   p o t e n t  

c o r o n a r y   v a s o s p a s m ,   a t t e n t i o n   has   been   p a i d   to  t h e   r e l a t i o n s h i p  

b e t w e e n   c a r d i a c   d i s e a s e s   such   as  a n g i n a   p e c t o r i s   a n d  

l e u k o t r i e n e s .   T h e r e f o r e ,   i t   i s   s a i d   t h a t   t h e   c o m p o u n d s   whofcph 
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nave   D - x i p o x y g e n a s e - x n n i f c x t o r y   a c t i o n s   a r e   of  u s e   f o r   t h e  

t r e a t m e n t   of  s u c h   c i r c u l a t o r y   d i s e a s e s .  

In  U.S.  P a t e n t   No.  2 8 5 2 5 2 7   and  J o u r n a l   of  M e d i c i n a l  

C h e m i s t r y ,   v o l .   10,  p.  264  ( 1 9 6 7 ) ,   t h e r e   a r e   d e s c r i b e d   l o w e r  

a l k y l   e s t e r s   of  2 - l o w e r   a l k y l - 5 - h y d r o x y - 4 - t e r t i a r y - a m i n o -  

i n d o l e - 3 - c a r b o x y l i c   a c i d s   w h i c h   h a v e   c e n t r a l   n e r v o u s   s y s t e m -  

s t i m u l a t i n g   a c t i o n s   and  h y p o g l c e m i c   a c t i o n s .  

H o w e v e r ,   t h e   f  o r e m e n t i o n e d   known  c o m p o u n d s   h a v e   h i g h  

t o x i c i t y ,   and  t h e r e   has   n o t   b e e n   g i v e n   e v e n   a  s u g g e s t i o n   a b o u t  

p h a r m a c o l o g i c a l   a c t i o n s   a g a i n s t   c i r c u l a t o r y   d i s e a s e s .  

In  t h e   s p e c i f i c a t i o n   of  U.S.  P a t e n t   No.  4 5 8 1 3 5 5 ,   t h e r e  

a r e   d i s c l o s e d   some  s p e c i e s   of  i n d o l e - 3 - c a r b o x a m i d e   c o m p o u n d s ,  

w h i c h   h a v e   5  - l i p o x y g e n a s e   a c t i o n s ,   a n t i h y p e r t e n s i v e   a c t i o n s  

or   c a r d i a c   a c t i o n s ,   b u t   t h e s e   c o m p o u n d s   do  n o t   e x h i b i t   a n y  

d i u r e t i c   a c t i o n .  

[ D i s c l o s u r e   of  t h e   I n v e n t i o n ]  

For   t h e   p u r p o s e   of  d e v e l o p i n g   c o m p o u n d s   w h i c h   a r e   u s e f u l  

as  d i u r e t i c s ,   t h e   p r e s e n t   i n v e n t o r s   h a v e   i n t e n s i v e l y   s t u d i e d  

to  f i n d   t h a t   n o v e l   5 - h y d r o x y i n d o l e - 3 - c a r b o x y l i c   a c i d   a m i d e  

c o m p o u n d s   and  t h e i r   a c i d   a d d i t i o n   s a l t s   h a v e   a n t i h y p e r t e n s i v e  

a c t i o n s ,   c e r e b r a l   v a s o d i l a t i n g   a c t i o n s ,   c o r o n a r y   v a s o d i l a t i n g  

a c t i o n s ,   a n t i - p l a t e l e t   a g g r e g a t i o n   a c t i o n s   a n d / o r   5 -  

l i p o x y g e n a s e - i n h i b i t i n g   a c t i o n s   b e s i d e s   e x c e l l e n t   d i u r e t i c  

a c t i o n s ,   and  t h a t   t h u s   t h e y   a r e   u s e f u l   as  d i u r e t i c s ,   a n t i -  

h y p e r t e n s i v e   a g e n t s   and  t h e r a p e u t i c   a g e n t s   f o r   c e r e b r a l   a n d  

c a r d i a c   c i r c u l a t i o n   s y s t e m   d i s e a s e s .   T h e s e   f i n d i n g s   h a v e  
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r e s u l t e d   in  t h e   c o m p l e t i o n   of  t h e   p r e s e n t   i n v e n t i o n .  

T h a t   i s ,   t h e   p r e s e n t   i n v e n t i o n   r e l a t e s   to  5 - h y d r o x y -  

i n d o l e - 3 - c a r b o x y l i c   a c i d   a m i d e   c o m p o u n d s   of  t he   g e n e r a l  

f o r m u l a :  

w h e r e i n   R  ,  R  ,  R  and  R  a r e ,   t h e   same  or  d i f f e r e n t ,  

i n d e p e n d e n t l y   a  h y d r o g e n   a t o m ,   an  a l k y l   g r o u p ,   an  a r y l   g r o u p ,  

an  a r a l k y l   g r o u p   or  a  h e t e r o a r y l   g r o u p ,   or  and  R2  a n d / o r  

R^  and   R^  r e s p e c t i v e l y   a r e   c o m b i n e d   to   e a c h   o t h e r   to   f o r m   a  

h e t e r o c y c l i c   g r o u p   as  t a k e n   t o g e t h e r   w i t h   t h e   a d j a c e n t  

n i t r o g e n   a t o m ,   R^  i s   an  a l k y l   g r o u p ,   R^  i s   a  h y d r o g e n   a t o m ,  

an  a l k y l   g r o u p ,   a  c y c l o a l k y l   g r o u p ,   an  a r y l   g r o u p   or  a n  

a r a l k y l   g r o u p   and   X  i s   a  h y d r o g e n   a t o m ,   a  h a l o g e n   a t o m   or  a  

l o w e r   a l k a n o y l   g r o u p ,   or  t h e i r   a c i d   a d d i t i o n   s a l t s .  

Wi th   r e f e r e n c e   to  t he   a b o v e - m e n t i o n e d   s u b s t i t u e n t s ,   t h e  

h a l o g e n   a tom  r e p r e s e n t s   c h l o r i n e ,   b r o m i n e ,   f l u o r i n e   or  i o d i n e  

a tom,   t h e   a l k y l   g r o u p   r e p r e s e n t s   a  s t r a i g h t -   or  b r a n c h e d -  

c h a i n   a l k y l   h a v i n g   1  to  8  c a r b o n   a t o m s   such   as  m e t h y l ,   e t h y l ,  

p r o p y l ,   i s o p r o p y l ,   b u t y l ,   i s o b u t y l ,   t e r t - b u t y l ,   p e n t y l ,  

i s o p e n t y l ,   n e o p e n t y l ,   h e x y l ,   h e p t y l ,   o c t y l ,   2 - e t h y l h e x y l   o r  
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1  ,1  , 3 , 3 - t e t r a m e t h y l b y t y l ,   t h e   l o w e r   a l k a n o y l   g r o u p   r e p r e s e n t s  

an  a l k a n o y l   h a v i n g   2  to  5  c a r b o n   a t o m s   s u c h   as  a c e t y l ,  

p r o p i o n y l ,   b u t y r y l ,   p i v a l o y l   or  v a l e r y l ,   t h e   c y c l o a l k y l   g r o u p  

r e p r e s e n t s   a  c y c l o a l k y l   h a v i n g   3  to   7  c a r b o n   a t o m s   s u c h   a s  

c y c l o p r o p y l ,   c y c l o b u t y l ,   c y c l o p e n t y l ,   c y c l o h e x y l   o r  

c y c l o h e p t y l ,   t h e   a r y l   g r o u p   r e p r e s e n t s   p h e n y l ,   n a p h t h y l   or  s o  

on,  t h e   a r a l k y l   g r o u p   r e p r e s e n t s   b e n z y l ,   p h e n y l e t h y l ,  

p h e n y l p r o p y l ,   p h e n y l b u t y l   or  so  on,  t h e   h e t e r o a r y l   g r o u p  

r e p r e s e n t s   p y r a z o l y l ,   i m i d a z o l y l ,   p y r i d y l ,   f u r y l ,   t h i e n y l ,  

p y r i m i d i n y l ,   q u i n o l y l ,   b e n z o f u r y l ,   b e n z o t h i e n y l ,   b e n z -  

i m i d a z o l y l   or  t h e   l i k e ,   and  s a i d   a r o m a t i c   ( h e t e r o )   c y c l i c  

g r o u p s   may  h a v e   on  t h e   r i n g   a t   l e a s t   one  s u b s t i t u e n t   s e l e c t e d  

f rom  among  h a l o g e n   a t o m s   (as  e x e m p l i f i e d   by  t h e   a b o v e -  

m e n t i o n e d ) ,   a l k y l   g r o u p s   (as  e x e m p l i f i e d   by  t h e   a b o v e -  

m e n t i o n e d ) ,   a l k o x y   g r o u p s   ( s t r a i g h t -   or  b r a n c h e d - c h a i n   a l k o x y  

h a v i n g   1  to  8  c a r b o n   a t o m s   s u c h   as  m e t h o x y ,   e t h o x y ,   p r o p o x y ,  

i s o p r o p o x y ,   b u t o x y ,   i s o b u t o x y ,   t e r t - b u t o x y ,   p e n t y l o x y ,   h e x y l -  

oxy,   h e p t y l o x y   and  o c t y l o x y ) ,   t r i f   l u o r o m e t h y l   g r o u p ,   n i t r o  

g r o u p   and  a m i n o   g r o u p .   The  h e t e r o c y c l i c   g r o u p   f o r m e d  

c o m b i n e d l y   as  t a k e n   t o g e t h e r   w i t h   t h e   a d j a c e n t   n i t r o g e n   a t o m  

r e p r e s e n t s   1  - p y r r o l i d i n y l ,   p i p e r i d i n o ,   1  - p i p e r a z i n y l ,   4 -  

m e t h y l - 1   - p i p e r a z i n y l ,   4 - ( 2 - h y d r o x y e t h y l ) - 1   - p i p e r a z i n y l ,   4 -  

p h e n y l - 1   - p i p e r a z i n y l ,   4 - d i p h e n y l m e t h y l - 1   - p i p e r a z i n y l ,  

m o r p h o l i n o   or  so  on.  As  t h e   a c i d   a d d i t i o n   s a l t s   of  t h e  

c o m p o u n d s   of  f o r m u l a   ( I ) ,   t h e r e   a r e   m e n t i o n e d   i n o r g a n i c  

a c i d   s a l t s   s u c h   as  h y d r o c h l o r i d e ,   h y d r o b r o m i d e ,   p h o s p h a t e   a n d  
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u l f a t e   and  o r g a n i c   a c i d   s a l t s   sucn   as  r u m a r a t e ,   iudxedL-e ,  

u c c i n a t e ,   t a r t r a t e ,   m e t h a n e s u l f   o n a t e   and  p a m o a t e .  

As  such   a c i d   a d d i t i o n   s a l t s ,   p r e f e r a b l e   a r e   t h o s e   w h i c h  

ire  p h a r m a c e u t i c a l ^   a c c e p t a b l e   in  v i e w   of  t h e   o b j e c t   of  t h e  

i r e s e n t   i n v e n t i o n   to   p r o v i d e   d r u g s   f o r   human  b e i n g s .  

As  t h e   c o m p o u n d s   of  f o r m u l a   ( I ) ,   p r e f e r r e d   a r e   t h e  

compounds   w h e r e i n   R1  and  R2  r e p r e s e n t   g r o u p s   w h i c h   a r e  

c o m b i n e d   to  each   o t h e r   w i t h   t he   a d j a c e n t   n i t r o g e n   a tom  t o  

form  p i p e r i d i n e   and  among  t h e m ,   more   p r e f e r a b l e   c o m p o u n d s  

I n c l u d e   4 - ( 5 - h y d r o x y - 2 - m e t h y l - 4 - p i p e r i d i n o m e t h y l i n d o l - 3 - y l -  

: a r b o n y l ) m o r p h o l i n e ,   4 - ( 6 - b r o m o - 5 - h y d r o x y - 2 - m e t h y l - 4 -  

? i p e r i d i n o m e t h y l i n d o l - 3 - y l c a r b o n y l ) m o r p h o l i n e ,   N , N - d i b u t y l - 5 -  

i y d r o x y - 2 - m e t h y l - 1   -  (  2 - p h e n y l e t h y l   )  - 4 - p i p e r i d i n o m e t h y l i n d o l e -  

3-  c a r b o x a m i d e ,   N , N - d i b u t y l - 5 - h y d r o x y - 2 - m e t h y l - 1   -(  2 - p h e n y l -  

= t h y l ) - 4 - p i p e r i d i n o m e t h y l - 6 - p r o p i o n y l i n d o l e - 3 - c a r b o x a m i d e ,  

N , N - d i b u t y l - 1   - h e x y l - 5 - h y d r o x y - 2 - m e t h y l - 4 - p i p e r i d i n o m e t h y l - 6 -  

p r o p i o n y l i n d o l e - 3 - c a r b o x a m i d e ,   1  , N - d i b u t y l - 5 - h y d r o x y - 2 - m e t h y l -  

4-  p i p e r i d i n o m e t h y l i n d o l e - 3 - c a r b o x a m i d e ,   6 - b r o m o - 1   , N - d i b u t y l -  

5-  h y d r o x y - 2 - m e t h y l - 4 - p i p e r i d i n o m e t h y l i n d o l e - 3 - c a r b o x a m i d e ,   6 -  

b r o m o - N - b u t y l - 5 - h y d r o x y - 2 - m e t h y l - 4 - p i p e r i d i n o m e t h y l i n d o l e - 3 -  

c a r b o x a m i d e ,   4-[   6 - b r o m o - 5 - h y d r o x y - 2 - m e t h y l - 1   -(  2 - p h e n y l e t h y l   ) -  

4 - p i p e r i d i n o m e t h y l i n d o l - 3 - y l c a r b o n y l ] m o r p h o l i n e ,   4 - ( 6 - b r o m o -  

1  - b u t y l - 5 - h y d r o x y - 2 - m e t h y l - 4 - p i p e r i d i n o m e t h y l i n d o l - 3 - y l -  

c a r b o n y l ) m o r p h o l i n e ,   N , N - d i b u t y l - 5 - h y d r o x y - 2 - m e t h y l - 4 -  

p i p e r i d i n o m e t h y l i n d o l e - 3 - c a r b o x a m i d e ,   6 - b r o m o - N , N - d i b u t y l - 5 -  

h y d r o x y - 2 - m e t h y l - 4 - p i p e r i d i n o m e t h y l i n d o l e - 3 - c a r b o x a m i d e ,   1  -  
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^ o - D r o m o - o - n y a r o x y - ^ - m e t n y ± - 4 - p i p e r i d i n o m e t h y l i n d o l - 3 - y l -  

c a r b o n y l ) p i p e r i d i n e ,   and  N , N - d i b u t y l - 5 - h y d r o x y - 2 - m e t h y l - 1   -  

p h e n y l - 4 - p i p e r i d i n o m e t h y l - 6 - p r o p i o n y l i n d o l e - 3 - c a r b o x a m i d e   a n d  

t h e i r   a c i d   a d d i t i o n   s a l t s .  

The  c o m p o u n d s   of  f o r m u l a   (I)  of  t h e   p r e s e n t  

i n v e n t i o n   can  be  p r o d u c e d   by,  f o r   e x a m p l e ,   t h e   f o l l o w i n g  

m e t h o d s   . 

Method  1  : 

The  c o m p o u n d s   of  f o r m u l a   (I)   w h e r e i n   X  i s   a  h y d r o g e n  

atom  can  be  p r o d u c e d   by  s u b j e c t i n g   t h e   c o m p o u n d s   o f  

f o r m u l a  

' u e i e i n   eacn   or  s y m b o l s   i s   as  d e f i n e d   a b o v e ,   to   M a n n i c h  

r e a c t i o n   ( r e v i e w e d   in  O r g a n i c   R e a c t i o n s ,   v o l .   1,  p.  3 0 3  

1 9 4 2 )   or  so  o n ) .  

The  r e a c t i o n   p r o c e e d s   p r e f e r a b l y   in  a  s o l v e n t   i n e r t   t o  

:he  r e a c t i o n   s u c h   as  m e t h a n o l ,   a c e t i c   a c i d   or  d i o x a n e   a t  

oom  t e m p e r a t u r e   to   r e f l u x ,  

[ e thod   2  : 

The  c o m p o u n d s   of  f o r m u l a   (I)   w h e r e i n   X  i s   a  l o w e r  

. l k a n o y l   g r o u p   can  be  p r o d u c e d   by  s u b j e c t i n g   t h e  

I I )  



c o r r e s p o n d i n g   c o m p o u n d s   of  f o r m u l a   (I)  w h e r e i n   X  is  a  

n y d r o g e n   atom  to  F r i e d a   1 - C r a f t s   r e a c t i o n .  

The  r e a c t i o n   can  p r o c e e d   by  a l l o w i n g   to  r e a c t   a  l o w e r  

a l k a n o y l   h a l i d e   w i t h   the  c o m p o u n d   of  f o r m u l a   ( I I )   in  t h e  

p r e s e n c e   of  a  L e w i s   a c i d   such  as  a l u m i n u m   c h l o r i d e ,   t i n  

t e t r a c h l o r i d e   or  f e r r i c   c r l o r i d e   in   a  s o l v e n t   i n e r t   to   t h e  

r e a c t i o n   such   as  d i c h l o r o r   e t h a n e ,   d i c h l o r o e t h a n e   o r  

n i t r o b e n z e n e .  

Method  3  : 

The  c o m p o u n d s   of  f o r m i   .a  (I)  w h e r e i n   X  i s   a  h a l o g e n  

a tom  can  be  p r o d u c e d   by  sub  a c t i n g   t h e   c o r r e s p o n d i n g  

c o m p o u n d s   of  f o r m u l a   (I)   w h r . c e i n   X  i s   a  h y d r o g e n   a t o m   t o  

h a l o g e n a t i o n   r e a c t i o n .  

The  r e a c t i o n   c an   be  c o n O . c t e d   w i t h   t h e   u s e   of  a  h a l o g e n a -  

t i o n   a g e n t   such   as  b r o m i n e ,   s i . . f u r y l   c h l o r i d e ,   p e r c h l o r y l  

f l u o r i d e   and  i o d i n e   m o n o c h l o r i V e   in   a  s o l v e n t   i n e r t   to  t h e  

r e a c t i o n   such   as  a c e t i c   a c i d ,   s . ' i l o r o f   orm  and  c a r b o n   t e t r a -  

c h l o r i d e .  

A l s o ,   t he   c o m p o u n d s   of  f o i u u l a   (I)  w h e r e i n   X  is   a  

h a l o g e n   a tom  can  be  p r o d u c e d   b'  s u b j e c t i n g   t h e   c o r r e s p o n d i n g  

c o m p o u n d s   of  f o r m u l a  

( I I I )  

7 
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w h e r e i n   x  i s   a  h a l o g e n   a t o m   and   o t h e r   s y m b o l s   a r e   as  d e f i n e d  

above   to  M a n n i c h   r e a c t i o n   in  t h e   same  m a n n e r   as  M e t h o d   1 

m e n t i o n e d   a b o v e .  

Method   4  : 

The  c o m p o u n d s   of  f o r m u l a   (I)   w h e r e i n   e i t h e r   R1  or   R2 

is   a  h y d r o g e n   a t o m   or  b o t h   R1  and   R2  a r e   h y d r o g e n   a t o m s   c a n  

be  p r o d u c e d   by  r e s p e c t i v e l y   s y n t h e s i z i n g   t h e   c o m p o u n d s   o f  

f o r m u l a   (I)  w h e r e i n   e i t h e r   R1  or  R2  i s   b e n z y l   or  b o t h   R1  a n d  

2 R  a r e   b e n z y l ,   f o l l o w e d   by  s u b j e c t i n g   t h e   s y n t e s i z e d   c o m p o u n d s  

to  a  c o n v e n t i o n a l   d e b e n z y l a t i o n   r e a c t i o n   s u c h   as  c a t a l y t i c  

h y d r o g e n a t i o n   r e a c t i o n .  

The  c o m p o u n d s   of  f o r m u l a   (I)  t h u s   o b t a i n e d   can  b e  

c o n v e r t e d   to   t h e   a b o v e - d e s c r i b e d   c o r r e s p o n d i n g   a c i d   a d d i t i o n  

s a l t s   by  t h e   c o n v e n t i o n a l   t r e a t m e n t   w i t h   an  i n o r g a n i c   a c i d  

such   as  h y d r o c h l o r i c   a c i d ,   h y d r o b r o m i c   a c i d ,   p h o s p h o r i c   a c i d  

ar ,   s u l f u r i c   a c i d   or  an  o r g a n i c   a c i d   s u c h   as  f u m a r i c   a c i d ,  

m a l e i c   a c i d ,   s u c c i n i c   a c i d ,   c i t r i c   a c i d ,   t a r t a r i c   a c i d ,  

n e t h a n e s u l f o n i c   a c i d   or  p a m o i c   a c i d .  

The  d i u r e t i c   a c t i o n s   and  t h e   a c t i o n s   on  c i r c u l a t i o n  

s y s t e m s   of  t h e   c o m p o u n d s   of  t h i s   i n v e n t i o n   a r e   d e s c r i b e d   b y  

I l l u s t r a t i n g   t h e   f o l l o w i n g   P h a r a m a c o l o g i c a l   E x p e r i m e n t a l  

Examples   . 

P h a r a m a c o l o g i c a l   E x p e r i m e n t a l   E x a m p l e   1  :  D i u r e t i c   a c t i o n  

M a l e   W i s t a r   s t r a i n   r a t s   ( e a c h   w e i g h i n g   180  to   220  g,  s i x  

m i m a l s   p e r   g r o u p )   w e r e   s u b j e c t e d   to   t h e   e x p e r i m e n t   a f t e r   t h e y  

lad  b e e n   f a s t e d   f o r   18  h o u r s   and  f u r t h e r   d e p r i v e d   of  f o o d   a n d  



Abater  f o r   3  h o u r s .  

A f t e r   t h e   r a t s   were   o r a l l y   a d m i n i s t e r e d   w i t h   t e s t  

c o m p o u n d s   s u s p e n d e d   in  a  0.9%  s a l i n e   s o l u t i o n   a t   t h e   d o s e   o f  

25  m l / k g ,   ea.ch  of  t h e m   was  p u t   in   a  m e t a b o l i c   c a g e .   T h e  

a r i n e   e x c r e t e d   w i t h i n   6  h o u r s   a f t e r   t h e   a d m i n i s t r a t i o n   w a s  

c o l l e c t e d ,   and  t h e   u r i n e   v o l u m e   and  s o d i u m   (Na),   p o t a s s i u m  

(K)  and  c h l o r i n e   (CI)  i o n s   w e r e   a s s a y e d .   The  u r i n e   s o d i u m  

and  p o t a s s i u m   i o n s   we re   m e a s u r e d   by  t h e   f l a m e   s p e c t r o p h o t o m e t r y  

and  t h e   c h l o r i n e   i o n s   w e r e   m e a s u r e d   by  t h e   c h l o r i d e   c o u n t e r .  

The  r e s u l t s   a r e   shown  in  T a b l e   1  . 

The  t e s t   c o m p o u n d s   we re   t h e   c o m p o u n d s   d e s c r i b e d   b e l o w  

in  E x a m p l e s   and  t h e   f o l l o w i n g   (as  a p p l i e s   to  t h e   f o l l o w i n g  

P h a r m a c o l o g i c a l   E x p e r i m e n t a l   E x a m p l e s ) ,   and  t h e   c o m p o u n d s  

n u m b e r s   r e s p e c t i v e l y   c o r r e s p o n d   to  t h e   c o m p o u n d   n u m b e r s  

d e s c r i b e d   at  t h e   end  of  t h e   c o m p o u n d   n a m e s   r e c i t e d   i n  

E x a m p l e s   and  t h e   f o l l o w i n g .   In  t h e   t a b l e ,   e a c h   of  t h e  

n u m e r a l s   r e p r e s e n t s   a v e r a g e   v a l u e   ±  a v e r a g e   e r r o r   and  t h e  

mark  *  d e s i g n a t e s   t h a t   t h e   v a l u e   i s   s t a t i s t i c a l l y   s i g n i f i c a n t  

as  c o m p a r e d   w i t h   t h e   c o n t r o l   by  P < 0 . 0 5   and   t h e   m a r k   * *  

d e s i g n a t e s   t h a t   t h e   v a l u e   i s   s t a t i s t i c a l l y   s i g n i f i c a n t   b y  

P<0 .01   . 
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P h a r a m a c o l o g i c a l   E x p e r i m e n t a l   E x a m p l e   2:  A c t i o n   on  c o r o n a r y  

o l o o d   f l o w  

A  m o n g r e l   a d u l t   dog  was  a n e s t h e t i z e d   by  i n t r a v e n o u s  

a d m i n i s t r a t i o n   w i t h   s o d i u m   p e n t o b a r b i t a l   a t   t h e   d o s e   of  30 

mg/kg  body  w e i g h t .   In  a c c o r d a n c e   w i t h   t h e   m e t h o d   by  Yago  e t  

al  [ F o l i a   p h a r m a c o l o g i c a   j a p o n i c a ,   v o l .   57,  p.  380  ( 1 9 6 1 ) ] ,  

the   l e f t   c o r o n a r y   a r t e r y   was  p e r f u s e d   and  t h e   v o l u m e   of  b l o o d  

f low  was  m e a s u r e d .   The  t e s t   c o m p o u n d s   w e r e   a d m i n i s t e r e d   i n  

the   c o r o n a r y   a r t e r y   a t   a  d o s a g e   of  10  to   30  u l .   The  e f f e c t s  

of  t he   t e s t   c o m p o u n d s   on  t h e   c o r o n a r y   b l o o d   f l o w   w e r e   r e p r e s e n  

t e d   by  ED5Q  (ug)  w h i c h   was  d e t e r m i n d e d   as  t h e   d o s e   r e q u i r e d  

f o r   i n c r e a s i n g   t h e   c o r o n a r y   b l o o d   f l o w   to   t h e   l e v e l   of  50%  o f  

t he   e f f e c t   w h i c h   was  a t t a i n e d   by  a d m i n i s t e r i n g   in  t h e   c o r o n a r y  

a r t e r y   3  ug  of  N i f e d i p i n e   [ d i m e t h y l   2 , 6 - d i m e t h y l - 4 - ( 2 -  

n i t r o p h e n y l ) - 1   , 4 - d i h y d r o p y r i d i n e - 3 , 5 - d i c a r b o x y l a t e ]   .  T h e  

r e s u l t s   a r e   t a b u l a t e d   in  T a b l e   2 .  

P h a r a m a c o l o g i c a l   E x p e r i m e n t a l   E x a m p l e   3:  A c t i o n   o n  

v e r t e b r a r t e r i a l   b l o o d   f l o w  

A f t e r   m o n g r e l   a d u l t   dog  was  a n e s t h e t i z e d   by  i n t r a v e n o u s  

a d m i n i s t r a t i o n   of  s o d i u m   p e n t o b a r b i t a l   a t   t h e   d o s e   of  25 

mg/kg   body  w e i g h t ,   t h e   r i g h t   v e r t e b r a r t e r y   was  p e r f u s e d   a n d  

t he   v o l u m e   of  b l o o d   f l o w   was  m e a s u r e d .   The  t e s t   c o m p o u n d s  

were   a d m i n i s t e r e d   in  t h e   v e r t e b r a l   a r t e r y .  

Wi th   t he   maximum  i n c r e a s e   r a t e   in  t h e   b l o o d   f l o w   b e i n g  

t a k e n   as  100%  when  100  ug  of  p a p a v e r i n e   h y d r o c h l o r i d e   ( 1 -  

[  (  3  ,  4 - d i m e t h o x y p h e n y l   )  m e t h y l   ]  -6  ,  7 - d i m e t h o x y i s o q u i n o l i n e  

11 
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h y d r o c h l o r i d e )   was  a d m i n i s t e r e d   in  t h e   v e r t e b r a l   a r t e r y ,   t h e  

e f f e c t s   of  t h e   t e s t   c o m p o u n d s   w e r e   r e p r e s e n t e d   by  ED-jqq  ( u g )  

w h i c h   d e n o t e s   t h e   d o s e   r e q u i r e d   f o r   a t t a i n i n g   t h e   i n c r e a s e  

r a t e   in  t h e   b l o o d   f l o w   of  100%.  The  r e s u l t s   a r e   i n d i c a t e d   i n  

T a b l e   2 .  

T e s t   C o m p o u n d  

Compound  (  4  ) 

Compound  (  6  ) 

Compound  (  8  ) 

Compound  ( 2 5 )  

T a b l e   2 

C o r o n a r y   v a s o d i l a t i n g  
a c t i o n ,   E D 5 Q ( u g )  

12 

10 

63 

22  

V e r t e b r a r t e r i a l  
v a s o d i l a t i n g  
a c t i o n ,  
E D 1 0 0 ( u g )  

63 

48 

58 

76 

P h a r m a c o l o g i c a l   E x p e r i m e n t a l   E x a m p l e   4:  5 - L i p o x y g e n a s e -  

i n h i b i t o r y   a c t i o n  

In  a c c o r d a n c e   w i t h   t h e   m e t h o d   by  Ochi   e t   a l   (J.  B i o l .  

Z h e m . ,   v o l .   258 ,   pp.   5 7 5 4 - 5 7 5 8   (1  9 8 3 ) ) ,   t h e   1  0 5 , 0 0 0   x  g  s u p e r -  

n a t a n t   f r a c t i o n   of  i n t r a p e r i t o n e a l   p o l y m o r p h   l e u k o c y t e   o f  

g u i n e a   p i g s   was  p r e p a r e d ,   and  t h e   c a p a b i l i t y   of  p r o d u c i n g   5 -  

l y d r o x y e i c o s a t e t r a e n o i c   a c i d   (5-HETE)  f rom  a r a c h i d o n i c   a c i d   w a s  

a s s a y e d .  

Male   g u i n e a   p i g s   w e i g h i n g   a b o u n t   500  g  we re   i n t r a p e r i t o -  

n e a l ^   a d m i n i s t e r e d   w i t h   1 /10   v o l u m e   ( a t   t h e   d o s e   of  10 

ml /   1  00  g  b o d y   w e i g h t )   of  a  2%  c a s e i n   s o l u t i o n   and   o p e r a t e d   i n  

!2 
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t h e   a b d o m e n   16-18   h o u r s   a f t e r   t h e   a d m i n i s t r a t i o n .   The  i n t r a -  

p e r i t o n e a l   e f f u s i o n   was  t a k e n   and  t h e   i n s i d e   of  t h e   a b d o m e n  

was  w a s h e d   w i t h   a  s a l i n e   s o l u t i o n   c o n t a i n i n g   10  mM  p h o s p h a t e  

b u f f e r   s o l u t i o n   (pH  7.4)  t w i c e .   The  o b t a i n e d   e f f u s i o n   a n d  

t h e   w a s h i n g   s o l u t i o n   were   c o l l e c t e d   and  c e n t r i f   uged   a t   150  x  

g  f o r   f i v e   m i n u t e s .   A  0.2%  s a l i n e   s o l u t i o n   was  a d d e d   to   t h e  

s e d i m e n t ,   f o l l o w e d   by  h y p o t o n i c   t r e a t m e n t   to  s u b j e c t   t h e  

m i x e d   e r y t h r o c y t e   to  h e m o l y s i s .   A f t e r   a  1.6%  s a l i n e   s o l u t i o n  

was  added   t h e r e t o   to  make  t h e   m i x t u r e   i s o t o n i c ,   i t   w a s  

c e n t r i f   uged  in  t he   same  m a n n e r   and  s u s p e n d e d   in  50  mM  H e p e s  

b u f f e r   s o l u t i o n   (pH  8 .0) .   The  s u s p e n s i o n   was  t r e a t e d   w i t h  

s u p e r s o n i c   waves   (by  B r a n s o n   s o n i f i e r ,   m o d e l   185)  and  c e n t r i -  

f u g e d   a t   10 ,000   x  g  f o r   10  m i n u t e s .   The  s u p e r n a t a n t   w a s  

f u r t h e r   c e n t r i f u g e d   a t   1 0 5 , 0 0 0   x  g  f o r   60  m i n u t e s .   T h e  

s u p e r n a t a n t   t h u s   o b t a i n e d   was  t a k e n   as  t h e   5  - l i p o x y g e n a s e  

f r a c t i o n   w h i c h   was  f r e e z e d   to  -70  °C  to   be  p r e s e r v e d .  

The  r e a c t i o n   m i x t u r e   was  p r e p a r e d   in  t h e   t o t a l   a m o u n t   o f  

0.2  ml  f rom  5  - l i p o x y g e n a s e   f r a c t i o n   (0.5  mg  p r o t e i n ) ,   3.4  uM 

1  4 [1--  C]  a r a c h i d o n i c   a c i d   (40  nCi ,   A m e r s h a m   I n t e r n a t i o n a l ) ,   1  mM 

p o t a s s i u m   c h l o r i d e ,   2  mM  ATP  and  1  mM  g l u t a t h i o n   in  50  mM  T r i s -  

h y d r o c h l o r i d e   b u f f e r   s o l u t i o n   (pH  7 .3 ) .   The  t e s t   c o m p o u n d  

d i s s o l v e d   in  d i m e t h y l s u l f   o x i d e   and  t h e   s u p e r n a t a n t   f r a c t i o n  

w e r e   p r e - i n c u b a t e d   a t   30  °C  f o r   2  m i n u t e s .   A f t e r   ^ C -  

a r a c h i d o n i c   a c i d   was  a d d e d   t h e r e t o ,   t h e   m i x t u r e   was  i n c u b a t e d  

at   30  °C  f o r   3  m i n u t e s .   The  r e a c t i o n   was  t e r m i n a t e d   by  a d d i n g  

20  yl   of  0.4  M  c i t r i c   a c i d   s o l u t i o n .   The  r e a c t i o n   m i x t u r e   w a s  
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e x t r a c t e d   w i t h   1  ml  of  e t h y l   e t h e r ,   w h e r e w i t h   0.5  g  of  a n h y d -  

r o u s   s o d i u m   s u l f a t e   was  a d m i x e d .   The  m i x t u r e   was  l i g h t l y  

c e n t r i f   u g e d .   The  s u p e r n a t a n t   (0.6  ml)  was  p u t   in   a n o t h e r  

t e s t   t u b e ,   w h i c h   was  e v a p o r a t e d   to   d r y n e s s .   The  r e s i d u e   w a s  

d i s s o l v e d   in   50  u l   of  c h l o r o f   o r m - m e t h a n o l   ( 2 : 1 ) ,   and  t h e  

s o l u t i o n   was  s p o t t e d   on  t h e   s i l i c a   g e l   p l a t e   ( W h a t m a n ,   LK^DF) 

w h e r e   s t a n d a r d   a r a c h i d o n i c   a c i d ,   p r o s t a g l a n d i n   5-  and  1 2 -  

HETE  had  in   a d v a n c e   b e e n   s p o t t e d   as  t h e   m a r k e r s .   The  t h i n -  

l a y e r   c h r o m a t o g r a p h y   was  c o n d u c t e d   by  t h e   use   of  e t h y l   e t h e r -  

p e t r o l e u m   e t h e r - a c e t i c   a c i d   ( 8 5 : 1 5 : 0 . 1 )   as  t h e   d e v e l o v i n g  

s o l v e n t .   The  a m o u n t   of  t h e   p r o d u c e d   5-HETE  was  a s s a y e d   b y  

means   of  t h e   L i n e a r   a n a l i z e r   ( B e r t h o l d ,   m o d e l   L B 2 8 2 ) .  

As  a  r e s u l t ,   t h e   50%  i n h i b i t o r y   c o n c e n t r a t i o n   o f  

Compound   (4)  and  Compound   (25)  a g a i n s t   t h e   p r o d u c t i o n   of  5 -  

HETE  was  r e s p e c t i v e l y   20  uM  and  19  uM. 

Though   ddY  s t r a i n   m i c e   w e r e   i n t r a p e r i t o n e a l l y   or  o r a l l y  

a d m i n i s t e r e d   w i t h   Compound  (2)  a t   t h e   d o s e   of  300  m g / k g ,   n o n e  

of  them  was  o b s e r v e d   to   d i e .  

As  shown  in  t he   f o r e g o i n g   E x p e r i m e n t a l   E x a m p l e s ,   t h e  

c o m p o u n d s   of  t h i s   i n v e n t i o n   a r e   u s e f u l   as  d i u r e t i c s   a n d  

t h e r a p e u t i c   m e d i c i n e s   f o r   c h r o n i c   e d e m a ,   h y p e r t e n s i o n ,  

i s c h e m i c   d i s e a s e s   in  t h e   b r a i n   and  h e a r t ,   t h r o m b o t i c  

d i s e a s e s ,   c o n g e s t i v e   h e a r t   d i s e a s e s ,   c e r e b r a l   and  c o r o n a r y -  

v a s o s p a s m s   and  so  o n .  

When  t h e   c o m p o u n d s   of  t h e   p r e s e n t   i n v e n t i o n   a r e   u s e d   a s  

t h e   a b o v e - m e n t i o n e d   m e d i c i n e s ,   a  t h e r a p e u t i c a l l y   e f f e c t i v e  
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a m o u n t   of  t h e   c o m p o u n d s   of  t h e   p r e s e n t   i n v e n t i o n   a r e ,   i f  

s u i t a b l e ,   in  an  a d m i x t u r e   w i t h   a  p h a r m a c o l o g i c a l l y   a c c e p t a b l e  

p h a r m a c e u t i c a l   a d d i t i v e s   ( c a r r i e r s ,   e x c i p i e n t s ,   d i l u e n t s   a n d  

so  on) ,   f o r m e d   i n t o   p o w d e r s ,   g r a n u l e s ,   t a b l e t s ,   c a p s u l e s   a n d  

i n j e c t a b l e   p r e p a r a t i o n s ,   w h i c h   can  be  a d m i n i s t e r e d   o r a l l y   o r  

p a r e n t e r a l l y .   W h i l e   t h e   d o s e   v a r i e s   d e p e n d i n g   upon  t a r g e t  

d i s e a s e s   to   be  t r e a t e d ,   s y m p t o m s ,   c o m p o u n d s   to  b e  

a d m i n i s t e r e d ,   when  o r a l l y   a d m i n i s t e r e d ,   t h e   d o s e   i s   g e n e r a l l y  

a b o u n t   1  mg  to   500  mg  d a i l y   p e r   a d u l t .  

P h a r m a c e u t i c a l   F o r m u l a t i o n   E x a m p l e  

The  t a b l e t   c o n t a i n i n g   5  mg  of  t h e   c o m p o u n d   of  t h e  

p r e s e n t   i n v e n t i o n   can  be  p r e p a r e d   by  t h e   f o l l o w i n g  

f o r m u l a t i o n .  

Compound  (  2  )  5  .  0  mg 

Corn  s t a r c h   15.  0  mg 

L a c t o s e   6 0 . 0   mg 

F i n e   c r y s t a l l i n e   c e l l u l o s e   16 .0   mg 

T a l c   3 .0   mg 

M a g n e s i u m   s t e a r a t e   1 .0   mg 

1 0 0 . 0   mg 

The  t a b l e t   can  be,   i f   d e s i r e d ,   made  s u g a r - c o a t e d   o r  

f i l m - c o a t e d   t a b l e t .  

[ E x a m p l e ]  

The  p r e s e n t   i n v e n t i o n   i s   c o n c r e t e l y   d e s c r i b e d   b e l o w   b y  

i l l u s t r a t i n g   W o r k i n g   E x a m p l e s ,   w h i c h   a r e   no t   to  be  c o n s t r u e d  

as  l i m i t a t i v e .  
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E x a m p l e   1 

4-  (  5 - H y d r o x y - 2 - m e t h y l - 4 - p i p e r i d i n o m e t h y l - 1   H - i n d o l - 3 -  

y l c a r b o n y l   )  m o r p h o p i n e   [Compound   ( 1 ) ]  

P i p e r i d i n e   (2  g)  and  1.9  g  of  a  37%  f o r m a l i n   w e r e   a d d e d  

to  a  s o l u t i o n   of  5  g  of  4 - ( 5 - h y d r o x y - 2 - m e t h y l - l H - i n d o l - 3 -  

y l c a r b o n y l ) m o r p h o l i n e   in   100  ml  of  a c e t i c   a c i d ,   and  a f t e r   t h e  

m i x t u r e   was  s t i r r e d   a t   60°C  f o r   4  h o u r s ,   t h e   a c e t i c   a c i d   w a s  

d i s t i l l e d   o f f   u n d e r   r e d u c e d   p r e s s u r e .   E t h y l   a c e t a t e   a n d  

w a t e r   w e r e   a d d e d   to  t h e   r e s i d u e ,   w h i c h   was  made  a l k a l l i n e  

w i t h   p o t a s s i u m   c a r b o n a t e   to   s e p a r a t e   c r y s t a l s .   The  c r y s t a l s  

we re   c o l l e c t e d   by  f i l t r a t i o n   and  r e c r y s t a l l i z e d   f rom  e t h y l  

a c e t a t e - m e t h a n o l   to   g i v e   2.3  g  of  t h e   t i t l e d   c o m p o u n d   in  t h e  

fo rm  of  w h i t e   c r y s t a l s ,   m.p.  2 3 2 - 2 3 8 ° C   ( d e c o m p o s i t i o n ) .  

E x a m p l e   2 

4  -  (  6  - B r o m o -   5  - h y d r o x y -   2  - m e t h y l   -4  - p i p e r   i d i n o m e t h y l   -1  H-  

i n d o l - 3 - y l c a r b o n y l ) m o r p h o l i n e   [Compound  ( 2 ) 3  

B r o m i n e   (2.3  g)  was  d r o p w i s e   a d d e d   to   a  s o l u t i o n   of  5  g  

of   C o m p o u n d   (1)  in   50  ml  of  a c e t i c   a c i d   a t   t h e   t e m p e r a t u r e   o f  

15°C.  A f t e r   t h e   m i x t u r e   was  s t i r r e d   a t   room  t e m p e r a t u r e   f o r  

two  h o u r s ,   i s o p r o p y l   e t h e r   was  a d d e d .   W a t e r   was  a d d e d   to   t h e  

s e p a r a t e d   o i l y   s u b s t a n c e ,   w h i c h   was  made  a l k a l l i n e   w i t h  

p o t a s s i u m   c a r b o n a t e ,   f o l l o w e d   by  e x t r a c t i o n   w i t h   c h l o r o f o r m .  

A f t e r   t h e   o r g a n i c   l a y e r   was  w a s h e d   w i t h   w a t e r   and  d r i e d ,   t h e  

s o l v e n t   was  d i s t i l l e d   o f f .   E t h y l   a c e t a t e   was  a d d e d   to  t h e  

r e s i d u e   to   s e p a r a t e   c r y s t a l s .   The  c r y s t a l s   w e r e   c o l l e c t e d   b y  

f i l t r a t i o n   and  r e c r y s t a l l i z e d   f rom  m e t h a n o l   to   g i v e   2.8  g  o f  
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the   t i t l e d   c o m p o u n d   as  w h i t e   c r y s t a l s ,   m.p.  2 1 6 - 2 1 8 ° C .  

(  d e c o m p o s i t i o n   )  . 

E x a m p l e   3 

N  ,  N  -D  ibu   ty  1  -  5  - h y d r o x y -   2  - m e t h y l   -  1  -  (  2  - p h e n y   l e t h y   1  )  -  4  -  

p i p e r i d i n o m e t h y l i n d o l e - 3 - c a r b o x a m i d e   [Compound   ( 3 ) ]  

P i p e r i d i n e   (11  g)  and  1  1  g  of  37%  f o r m a l i n   w e r e   a d d e d   t o  

a  s o l u t i o n   of  44  g  of  N , N - d i b u t y l - 5 - h y d r o x y - 2 - m e t h y l - 1   - ( 2 -  

p h e n y l e t h y l ) i n d o l e - 3 - c a r b o x a m i d e   in   200  ml  of  a c e t i c   a c i d ,  

and  t h e   m i x t u r e   was  s t i r r e d   a t   60  °C  f o r   2  h o u r s .   The  a c e t i c  

a c i d   was  d i s t i l l e d   o f f   u n d e r   r e d u c e d   p r e s s u r e .   W a t e r   w a s  

a d d e d   to  t h e   r e s i d u e ,   w h i c h   was  made  a l k a l l i n e   w i t h   p o t a s s i u m  

c a r b o n a t e ,   f o l l o w e d   by  e x t r a c t i o n   w i t h   e t h y l   a c e t a t e .   A f t e r  

t he   o r g a n i c   l a y e r   was  w a s h e d   w i t h   w a t e r   and  d r i e d ,   t h e  

s o l v e n t   was  d i s t i l l e d   o f f .   H e x a n e   was  a d d e d   to   t h e   r e s i d u e  

to  s e p a r a t e   c r y s t a l s .   The  c r y s t a l s   w e r e   c o l l e c t e d   by  f i l t r a -  

t i o n   and  r e c r y s t a l l i z e d   f rom  i s o p r o p y l   e t h e r   to   g i v e   31  g  o f  

t he   t i t l e d   c o m p o u n d   as  w h i t e   c r y s t a l s ,   m.p.  1 0 5 - 1 0 7 ° C .  

E x a m p l e   4 

N , N - D i b u t y l - 5 - h y d r o x y - 2 - m e t h y l - 1   -  (  2 - p h e n y l e t h y l   )  - 4 -  

p i p e r i d i n o m e t h y l - 6 - p r o p i o n y l i n d o l e - 3 - c a r b o x a m i d e   [ C o m p o u n d  

( 4 ) ]  

A n h y d r o u s   a l u m i n u m   c h l o r i d e   (8.6  g),  6  g  of  p r o p i o n y l  

c h l o r i d e   and  13  g  of  C o m p o u n d   (3)  w e r e   a d d e d   to   100  ml  o f  

d i c h l o r o e t h a n e ,   and  t h e   m i x t u r e   was  h e a t e d   u n d e r   r e f l u x   f o r   5 

h o u r s .   The  r e a c t i o n   m i x t u r e   was  a d d e d   to  i c e   w a t e r ,   w h i c h   w a s  

e x t r a c t e d   w i t h   c h l o r o f o r m .   P o t a s s i u m   c a r b o n a t e   was  a d d e d   t o  
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the   e x t r a c t e d   l a y e r   and  t h e   m i x t u r e   was  s t i r r e d   f o r   30  m i n u t e s .  

A f t e r   t h e   o r g a n i c   l a y e r   was  w a s h e d   w i t h   w a t e r   and  d r i e d ,   t h e  

s o l v e n t   was  d i s t i l l e d   o f f .   P e t r o l e u m   e t h e r   was  a d d e d   to  t h e  

r e s i d u e   to   s e p a r a t e   c r y s t a l s .   The  c r y s t a l s   w e r e   c o l l e c t e d   b y  

f i l t r a t i o n   and  r e c r y s t a l l i z e d   t w i c e   f rom  h e x a n e   to   g i v e   7.7  g  

of  t h e   t i t l e d   c o m p o u n d   as  y e l l o w   c r y s t a l s ,   m.p.  1 1 1 - 1 1 2 ° C .  

E x a m p l e   5 

N , N - D i b u t y l - 1   - h e x y l - 5 - h y d r o x y - 2 - m e t h y l - 4 - p i p e r i d i n o m e t h y l -  

i n d o l e - 3 - c a r b o x a m i d e   h y d r o c h l o r i d e   [ C o m p o u n d   ( 5 ) ]  

P i p e r i d i n e   (10.6  g)  and  10.4  g  of  37%  f o r m a l i n   w e r e  

a d d e d   to   a  s o l u t i o n   of  43.7  g  of  N , N - d i b u t y l - 1   - h e x y l - 5 -  

h y d r o x y - 2 - m e t h y l i n d o l e - 3 - c a r b o x a m i d e   in  200  ml  of  a c e t i c  

a c i d ,   and  t h e   m i x t u r e   was  s t i r r e d   a t   60  °C  f o r   2  h o u r s .   T h e  

a c e t i c   a c i d   was  d i s t i l l e d   o f f   u n d e r   r e d u c e d   p r e s s u r e .   W a t e r  

was  a d d e d   to  t h e   r e s i d u e ,   w h i c h   was  made  a l k a l l i n e   w i t h  

p o t a s s i u m   c a r b o n a t e ,   f o l l o w e d   by  e x t r a c t i o n   w i t h   e t h y l  

a c e t a t e .   A f t e r   t h e   o r g a n i c   l a y e r   was  w a s h e d   w i t h   w a t e r   a n d  

d r i e d ,   t h e   s o l v e n t   was  d i s t i l l e d   o f f .   The  r e s i d u e   w a s  

c o n v e r t e d   to   t h e   h y d r o c h l o r i d e   w i t h   t h e   u s e   of  e t h a n o l -  

h y d r o c h l o r i c   a c i d ,   f o l l o w e d   by  r e c r y s t a l l i z a t i o n   f rom  a c e t o n e  

to  g i v e   22  g  of  t h e   t i t l e d   c o m p o u n d   as  w h i t e   c r y s t a l s ,   m . p .  

1 7 0 - 1 7 1   °C  ( d e c o m p o s i t i o n ) .  

E x a m p l e   6 

N , N - d i b u t y l - 1   - h e x y l - 5 - h y d r o x y - 2 - m e t h y l - 4 - p i p e r i d i n o m e t h y l -  

6 - p r o p i o n y l i n d o l e - 3 - c a r b o x a m i d e   [Compound   ( 6 ) ]  

A n h y d r o u s   a l u m i n u m   c h l o r i d e   (6.4  g) ,   4.4  g  of  p r o p i o n y l  
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c h l o r i d e   and  1  0  g  of  C o m p o u n d   (5)  w e r e   a d d e d   to  100  ml  o f  

d i c h l o r o e t h a n e ,   and  t he   m i x t u r e   was  h e a t e d   u n d e r   r e f l u x   f o r   5 

h o u r s .   The  r e a c t i o n   m i x t u r e   was  p o u r e d   i n t o   i c e - w a t e r ,   f o l l o w e d  

by  e x t r a c t i o n   w i t h   c h l o r o f o r m .   An  a q u e o u s   s o l u t i o n   o f  

p o t a s s i u m   c a r b o n a t e   was  a d d e d   to   t h e   e x t r a c t e d   l a y e r ,   and  t h e  

m i x t u r e   was  s t i r r e d   f o r   30  m i n u t e s .   A f t e r   t h e   o r g a n i c   l a y e r  

was  w a s h e d   w i t h   w a t e r   and  d r i e d ,   t h e   s o l v e n t   was  d i s t i l l e d   o f f .  

Hexane   was  a d d e d   to  t h e   r e s i d u e   to  s e p a r a t e   c r y s t a l s .   T h e  

c r y s t a l s   we re   c o l l e c t e d   by  f i l t r a t i o n   and  r e c r y s t a l l i z e d   f r o m  

i s o p r o p y l   e t h e r   to   g i v e   7.9  g  of  t h e   t i t l e d   c o m p o u n d   as  y e l l o w  

c r y s t a l s ,   m.p.  1 2 4 - 1 2 5 ° C .  

By  t h e   same  m a n n e r   as  t h e   a b o v e - m e n t i o n e d   E x a m p l e   1  t o  

6,  f o r   e x a m p l e ,   t h e   f o l l o w i n g   c o m p o u n d s   can  be  p r o d u c e d .  

(7)  4 - ( 6 - A c e t y l - 5 - h y d r o x y - 2 - m e t h y l - 4 - p i p e r i d i n o m e t h y l - l H -  

i n d o l - 3 - y l c a r b o n y l ) m o r p h o l i n e   [Compound   ( 7 ) ] ,   m.p.  2 2 6 - 2 2 8 °   C 

( d e c o m p o s i t i o n )  

(8)  1  , N - D i b u t y l - 5 - h y d r o x y - 2 - m e t h y l - 4 - p i p e r i d i n o m e t h y l i n d o l e -  

3 - c a r b o x a m i d e   [Compound  ( 8 ) ] ,   m.p .   1 0 8 - 1 1 0 ° C  

(9)  6 - B r o m o - 1   , N - d i b u t y l - 5 - h y d r o x y - 2 - m e t h y l - 4 - p i p e r i d i n o m e t h y l -  

i n d o l e - 3 - c a r b o x a m i d e   [Compound  ( 9 ) ] ,   m.p .   1 3 5 - 1 3 7 ° C  

(10)  6 - B r o m o - N - b u t y l - 5 - h y d r o x y - 2 - m e t h y l - 4 - p i p e r i d i n o m e t h y l -  

i n d o l e - 3 - c a r b o x a m i d e   [Compound   ( 1 0 ) ] ,   m.p.  2 0 2 - 2 0 3 ° C  

( d e c o m p o s i t i o n )  

(11  )  4-[  6 - B r o m o - 5 - h y d r o x y - 2 - m e t h y l - 1   -  ( 2 - p h e n y l e t h y l   )  - 4 -  

p i p e r i d i n o m e t h y l i n d o l - 3 - y l c a r b o n y l   ] m o r p h o l i n e   [ C o m p o u n d  

(11)  ],  m.p .   2 1 5 - 2 1 7 ° C   ( d e c o m p o s i t i o n )  
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(12)  4-  [ 5 - H y d r o x y - 2 - m e t h y l - 1 - (   2 - p h e n y l e t h y l )   - 4 -  

p i p e r i d i n o m e t h y l i n d o l - 3 - y l c a r b o n y l ] m o r p h o l i n e   [ C o m p o u n d  

(12)  ],  m .p .   1 6 7 - 1 6 9 ° C  

(13)   4  _  [  6  - A c e t y l   -  5  - h y d r o x y   -  2  -  m e t h y l   -  1  -  (  2  - p h e n y   l e t h y   1  )  -  4  -  

p i p e r i d i n o m e t h y l i n d o l - 3 - y l c a r b o n y l ] m o r p h o l i n e   [ C o m p o u n d  

(13)  ],  m .p .   1 7 4 - 1 7 5 ° C   " 

(14)  4-(1  - B u t y l - 5 - h y d r o x y - 2 - m e t h y l - 4 - p i p e r i d i n o m e t h y l i n d o l -  

3 - y l c a r b o n y l ) m o r p h o l i n e   [Compound  ( 1 4 ) ] ,   m.p .   150-1  52  °C 

(15)  4-(  6 - B r o m o - 1   - b u t y l - 5 - h y d r o x y - 2 - m e t h y l - 4 - p i p e r i d i n o -  

m e t h y l i n d o l - 3   - y l c a r b o n y l   )  m o r p h o l i n e   [  C o m p o u n d  

(15)  ],  m . p .   1 5 6 - 1 5 8 ° C  

(16)   5 - H y d r o x y - 2 - m e t h y l - N - o c t y l - 1   - ( 2 - p h e n y l e t h y l ) - 4 -  

p i p e r i d i n o m e t h y l i n d o l e - 3 - c a r b o x a m i d e   [ C o m p o u n d   ( 1 6 ) ] ,   m . p .  

1 0 9 - 1 1 1   °C 

(17)  N , N - D i b u t y l - 5 - h y d r o x y - 2 - m e t h y l - 4 - p i p e r i d i n o m e t h y l i n d o l e -  

3 - c a r b o x a m i d e   [Compound  ( 1 7 ) ] ,   m.p .   157-1  59  °C 

(18)  6 - B r o m o - N , N - d i b u t y l - 5 - h y d r o x y - 2 - m e t h y l - 4 - p i p e r i d i n o m e t h y l -  

i n d o l e - 3 - c a r b o x a m i d e   [Compound   ( 1 8 ) ] ,   m.p.  21  3-21  5  °C 

(  d e c o m p o s i t i o n   ) 

(19)  1  - ( 6 - B r o m o - 5 - h y d r o x y - 2 - m e t h y l - 4 - p i p e r i d i n o m e t h y l - l H -  

i n d o l - 3 - y l c a r b o n y l ) p i p e r i d i n e   [Compound   ( 1 9 ) ] ,   m.p.  1  7 4 -  

176°C   ( d e c o m p o s i t i o n )  

(20  )  N , N - D i b u t y l - 5 - h y d r o x y - 2 - m e t h y l - 1   - p h e n y l - 4 - p i p e r i d i n o -  

m e t h y l i n d o l e - 3 - c a r b o x a m i d e   [Compound   ( 2 0 ) ] ,   m.p.  143-1  44  °C 

(21  )  6 - A c e t y l - N , N - d i b u t y l - 5 - h y d r o x y - 2 - m e t h y l - 1   - p h e n y l - 4 -  

p i p e r i d i n o m e t h y l i n d o l e - 3 - c a r b o x a m i d e   [Compound   ( 2 1 ) ] ,   m . p .  
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1  36-1  3 8 ° C  

(22)  6 - B r o m o - N , N - d i b u t y l - 5 - h y d r o x y - 2 - m e t h y l - 1   - p h e n y l - 4 -  

p i p e r i d i n o m e t h y l i n d o l e - 3 - c a r b o x a m i d e   [Compound   ( 2 2 ) ] ,   m . p .  

1  83-1  8 4 ° C  

(23)  6 - A c e t y l - 5 - h y d r o x y - 2 - m e t h y l - N - o c t y l - 1   - p h e n y l - 4 -  

p i p e r i d i n o m e t h y l i n d o l e - 3 - c a r b o x a m i d e   [Compound   ( 2 3 ) ] ,   m . p .  

1 4 3 - 1 4 5 ° C  

(24)  6 - B r o m o - N , N - d i b u t y l - 5 - h y d r o x y - 2 - m e t h y l - 1   - ( 2 -  

p h e n y l e t h y l ) - 4 - p i p e r i d i n o m e t h y l i n d o l e - 3 - c a r b o x a m i d e   [ C o m p o u n d  

(24)  ]  ,  m.p .   1 1 5 - 1 1 6 ° C  

(25)  N , N - D i b u t y l - 5 - h y d r o x y - 2 - m e t h y l - 1   - p h e n y l - 4 -  

p i p e r i d i n o m e t h y l - 6 - p r o p i o n y l i n d o l e - 3 - c a r b o x a m i d e   [ C o m p o u n d  

(25)  ]  ,  m .p .   1 1 5 - 1 1 6 ° C  

(26)  6 - B r o m o - 5 - h y d r o x y - 2 - m e t h y l - N - o c t y l - 1   - p h e n y l   - 4 -  

p i p e r i d i n o m e t h y l i n d o l e - 3 - c a r b o x a m i d e   [Compound   ( 2 6 ) ] ,   m . p .  

2 0 4 - 2 0 6 °   C  ( d e c o m p o s i t i o n )  

(27)  5 - H y d r o x y - 2 - m e t h y l - N - o c t y l - 1   - p h e n y l - 4 - p i p e r i d i n o m e t h y l -  

i n d o l e - 3 - c a r b o x a m i d e   h y d r o c h l o r i d e   [Compound   ( 2 7 ) ] ,   m.p.  1 9 8 -  

1  9 9 ° C  

(28)  6 - B r o m o - N , N - d i b u t y l - 1   - h e x y l - 5 - h y d r o x y - 2 - m e t h y l - 4 -  

p i p e r i d i n o m e t h y l i n d o l e - 3 - c a r b o x a m i d e   [Compound   ( 2 8 ) ] ,   m . p .  

9 2 - 9 3 ° C  

(29)  1  , N - D i b u t y l - 5 - h y d r o x y - 2 - m e t h y l - 4 - p i p e r i d i n o m e t h y l - 6 -  

p r o p i o n y l i n d o l e - 3 - c a r b o x a m i d e   [Compound  ( 2 9 ) ] ,   m.p .   1 3 5 - 1 3 6 ° C  

(30)  N - B u t y l - 1   - h e x y l - 5 - h y d r o x y - 2 - m e t h y l - 4 - p i p e r i d i n o m e t h y l -  

i n d o l e - 3 - c a r b o x a m i d e   [Compound   ( 3 0 ) ] ,   m.p.  120-1  21  °C 
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u i   )  i N - i J u r y x - i - n e x y i - b - n y d r o x y - 2 - m e t h y l - 4 - p i p e r i d i n o m e t h y l - 6 -  

p r o p i o n y l i n d o l e - 3 - c a r b o x a m i d e   [Compound  ( 3 1 ) ] ,   m.p .   1 7 4 - 1 7 5 ° C  

(32)  1  - B e n z y l - 5 - h y d r o x y - 2 - m e t h y l - N - o c t y l - 4 - p i p e r i d i n o m e t h y l -  

i n d o l e - 3 - c a r b o x a m i d e   [Compound   ( 3 2 ) ] ,   m.p.  1 4 4 - 1 4 6 ° C  

(33)  1  - B e n z y l - 5 - h y d r o x y - 2 - m e t h y l - N - o c t y l - 4 - p i p e r i d i n o m e t h y l -  

6 - p r o p i o n y l i n d o l e - 3 - c a r b o x a m i d e   h y d r o c h l o r i d e   m o n o h y d r a t e  

[Compound  ( 3 3 ) ] ,   m . p .   1 9 9 - 2 0 0 ° C   ( d e c o m p o s i t i o n )  

(34)  N - P e n t y l - 5 - h y d r o x y - 2 - m e t h y l - 1   - p h e n y l - 4 - p i p e r i d i n o m e t h y l -  

i n d o l e - 3 - c a r b o x a m i d e   h y d r o c h l o r i d e   [ C o m p o u n d   ( 3 4 ) ] ,   m.p.  2 2 6 -  

228  °C  ( d e c o m p o s i t i o n )  

(35)  N - B u t y l - 5 - h y d r o x y - 2 - m e t h y l - 1   - p h e n y l - 4 - p i p e r i d i n o m e t h y l -  

L n d o l e - 3 - c a r b o x a m i d e   [Compound   ( 3 5 ) ] ,   m.p.  1 5 8 - 1 6 0 ° C  

(36)  1  - H e x y l - 5 - h y d r o x y - 2 - m e t h y l - 4 - p i p e r i d i n o m e t h y l - N - ( 4 -  

? y r i d y l ) i n d o l e - 3 - c a r b o x a m i d e   [Compound   ( 3 6 ) ] ,   m.p.  1 9 3 - 1 9 4 ° C  

(  d e c o m p o s i t i o n   ) 

:  37  )  5 - H y d r o x y - 2 - m e t h y l - N - p e n t y l - 1   - p h e n y l - 4 - p i p e r i d i n o m e t h y l -  

5 - p r o p i o n y l i n d o l e - 3 - c a r b o x a m i d e   h y d r o c h l o r i d e   [ C o m p o u n d  

I 3 7 ) ] ,   m . p .   2 2 4 - 2 2 6 °   C  ( d e c o m p o s i t i o n )  

38)  5  - H y d r o x y -   2  - m e t h y l   -1  - p h e n y l   -4  - p i p e r   i d i n o m e t h y l   -N-  (  4  -  

) y r i d y l ) i n d o l e - 3 - c a r b o x a m i d e   [Compound   ( 3 8 ) ] ,   m .p .   1 7 8 - 1 8 0 ° C  

39  )  6 - B r o m o - 5 - h y d r o x y - 2 - m e t h y l - 1   - p h e n y l - 4 - p i p e r i d i n o m e t h y l -  

I - ( 4 - p y r i d y l ) i n d o l e - 3 - c a r b o x a m i d e   [Compound   ( 3 9 ) ] ,   m.p.  2 0 9 -  

!11°C  ( d e c o m p o s i t i o n )  

40)  1  - H e x y l - 5 - h y d r o x y - 2 - m e t h y l - 4 - p i p e r i d i n o m e t h y l i n d o l e - 3 -  

: a r b o x a m i d e   [Compound  ( 4 0 ) ] ,   m.p .   174-1  75  °C 

41  )  N - H e x y l - 5 - h y d r o x y - 2 - m e t h y l - 1 - p h e n y l - 4 - p i p e r i d i n o m e t h y l ^  
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i n d o l e - 3 - c a r b o x a m i d e   [Compound   ( 4 1 ) ] ,   m.p.  1 5 2 - 1 5 4 ° C  

(42)  1  , N - D i p h e n y l - 5 - h y d r o x y - 2 - m e t h y l - 4 - p i p e r i d i n o m e t h y l i n d o l e - '  

3 - c a r b o x a m i d e   [Compound  ( 4 2 ) ] ,   m.p.  1 5 7 - 1 5 9 ° C  

(43)  5  - H y d r o x y -   2  - m e t h y l   -1  - p h e n y l - N - (   2 - p h e n y l e t h y l   )  - 4 -  

p i p e r i d i n o m e t h y l i n d o l e - 3 - c a r b o x a m i d e   [ C o m p o u n d   ( 4 3 ) ] ,   m . p .  

1 8 0 - 1 8 2 ° C  

(44)  6 - B r o m o - 1   - h e x y l - 5 - h y d r o x y - 2 - m e t h y l - 4 - p i p e r i d i n o m e t h y l -  

i n d o l e - 3 - c a r b o x a m i d e   [Compound   ( 4 4 ) ] ,   m.p.  1 5 7 - 1 5 8 ° C -  

(45)  1  - H e x y l - 5 - h y d r o x y - 2 - m e t h y l - N - p e n t y l - 4 - p i p e r i d i n o m e t h y l -  

i n d o l e - 3 - c a r b o x a m i d e   [Compound   ( 4 5 ) ] ,   m.p.  140-1  41  °C 

(46)  1  - H e x y l - 5 - h y d r o x y - 2 - m e t h y l - N - p h e n y l - 4 - p i p e r i d i n o m e t h y l -  

i n d o l e - 3 - c a r b o x a m i d e   [Compound   ( 4 6 ) ] ,   m.p.  1 3 8 - 1 4 0 ° C  

(47)   1  - H e x y l - 5 - h y d r o x y - 2 - m e t h y l - N - ( 2 - p h e n y l e t h y l ) - 4 -  

p i p e r i d i n o m e t h y l i n d o l e - 3 - c a r b o x a m l d e .   [ C o m p o u n d   ( 4 7 ) ] ,   m . p .  

9 8 - 1 0 0 ° C  

(48)  1  , N - D i p h e n y l - 5 - h y d r o x y - 2 - m e t h y l - 4 - p i p e r i d i n o m e t h y l - 6 -  

p r o p i o n y l i n d o l e - 3 - c a r b o x a m i d e   h y d r o c h l o r i d e   [Compound   ( 4 8 ) ] ,  

m.p.  2 3 7 - 2 3 9 °   C  ( d e c o m p o s i t i o n )  

(49)  2 , N - D i m e t h y l - N - b e n z y l - 5 - h y d r o x y - 1   - p h e n y l - 4 - p i p e r i d i n o -  

m e t h y l i n d o l e - 3 - c a r b o x a m i d e   [Compound   ( 4 9 ) ] ,   m.p.  1 6 2 - 1 6 4 ° C  

(50)  5 - H y d r o x y - 2 - m e t h y l - 1   - p h e n y l   - N - ( 2 - p h e n y l e t h y l ) - 4 -  

p i p e r i d i n o m e t h y l - 6 - p r o p i o n y l i n d o l e - 3 - c a r b o x a m i d e   h y d r o c h l o r i d e  

[Compound  ( 5 0 ) ] ,   m.p .   209 -211   °C  ( d e c o m p o s i t i o n )  

(51  )  1  - H e x y l - 5 - h y d r o x y - 2 - m e t h y l - N - p h e n y l - 4 - p i p e x i d i n o m e t h y l -  

6 - p r o p i o n y l i n d o l e - 3 - c a r b o x a m i d e   [Compound   ( 5 1 ) ] ,   m.p.  2 0 3 -  

2 0 4 ° C  

23 



0 2 9 9 C 7 6  

(52)  2 , N - D i m e t h y l - 1   - h e x y l - 5 - h y d r o x y - N - o c t y l - 4 - p i p e r i d i n o m e t h y l -  

i n d o l e - 3 - c a r b o x a m i d e   h y d r o c h l o r i d e   [ C o m p o u n d   ( 5 2 ) ] ,   m.p.  1  7 7 -  

178°C  ( d e c o m p o s i t i o n )  

(53)  2 f N - D i m e t h y l - 1   - h e x y l   - 5 - h y d r o x y - N - o c t y   1-4  - p i p e r   i d i n o m e t h y l -  

6 - p r o p i o n y l i n d o l e - 3 - c a r b o x a m i d e   [ C o m p o u n d   ( 5 3 ) ] ,   m.p.  1 1 9 - 1 2 0 ° C  

(54)  N , N - D i e t h y l - 1   - h e x y l - 5 - h y d r o x y - 2 - m e t h y l - 4 - p i p e r i d i n o m e t h y l -  

6 - p r o p i o n y l i n d o l e - 3 - c a r b o x a m i d e   [Compound   ( 5 4 ) ] ,   m.p.  1 5 4 - 1 5 5 ° C  

(55)  N - B e n z y l - 2 , N - d i m e t h y l - 1   - h e x y l   - 5 - h y d r o x y - 4 - p i p e r i d i n o -  

m e t h y l - 6 - p r o p i o n y l i n d o l e - 3 - c a r b o x a m i d e   [Compound   ( 5 5 ) ] ,   m .p .  

1  1  6-1  1  7 ° C  

(56  )  5 - H y d r o x y - 2 - m e t h y l - 1   - ( 4 - m e t h y l p h e n y l ) - N - o c t y l - 4 -  

p i p e r i d i n o m e t h y l - 6 - p r o p i o n y l i n d o l e - 3 - c a r b o x a m i d e   [ C o m p o u n d  

(56)  ]  ,  m .p .   1 2 7 - 1 2 8 ° C  

The  p r e s e n t   i n v e n t i o n   has   b e e n   d e s c r i b e d   in  d e t a i l   in   t h e  

f o r e g o i n g   s p e c i f i c a t i o n   i n c l u d i n g   W o r k i n g   E x a m p l e s ,   w h i c h   c a n  

be  m o d i f i e d   and   v a r i e d   t o   s u c h   an  e x t e n t   as  n o t   to   c o n f l i c t  

w i t h   t h e   c o n c e p t   and  t h e   s c o p e   of  t h e   p r e s e n t   i n v e n t i o n .  
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C l a i m  

.  A  5 - h y d r o x y i n d o l e - 3 - c a r b o x y l i c   a c i d   a m i d e   compound   of  t h e  

f e n e r a l   f o r m u l a :  

t h e r e i n   R  ,  R  ,  R  and  R  a r e ,   t n e   s ame   or   a i r i e r e n t ,  

r e s p e c t i v e l y   a  h y d r o g e n   a t o m ,   an  a l k y l   g r o u p ,   an  a r y l   g r o u p ,  

an  a r a l k y l   g r o u p   or   a  h e t e r o a r y l   g r o u p ,   or   R  and  R  a n d / o r  

X3  and  R4  a r e   r e s p e c t i v e l y   g r o u p s   w h i c h   a r e   c o m b i n e d   to   e a c h  

s t h e r   t a k e n   t o g e t h e r   w i t h   t h e   a d j a c e n t   n i t r o g e n   a tom  to   f o r m  

a  h e t e r o c y c l i c   g r o u p ,   R5  i s   an  a l k y l   g r o u p ,   R6  i s   a  h y d r o g e n  

a tom,   an  a l k y l   g r o u p ,   a  c y c l o a l k y l   g r o u p ,   an  a r y l   g r o u p   or  a n  

a r a l k y l   g r o u p   a n d   X  i s   a  h y d r o g e n   a t o m ,   a  h a l o g e n   a t o m   o r   a  

l o w e r   a l k a n o y l   g r o u p ,   or  i t s   a c i d   a d d i t i o n   s a l t .  

1  2 
2.  A  c o m p o u n d   as  c l a i m e d   in   C l a i m   1  w h e r e i n   R'  and   R  a r e  

g r o u p s   w h i c h   a r e   c o m b i n e d   to  e a c h   o t h e r   t a k e n   t o g e t h e r   w i t h  

t h e   a d j a c e n t   n i t r o g e n   a tom  to   fo rm  p i p e r i d i n e .  

3.  A  c o m p o u n d   as  c l a i m e d   in  C l a i m   1  w h i c h   i s   s e l e c t e d   f r o m  

among  4 - ( 5 - h y d r o x y - 2 - m e t h y l - 4 - p i p e r i d i n o m e t h y l i n d o l - 3 - y l  

c a r b o n y   1  )  m o r p h o l   i n e   ,  4  -  (  6  - b r o m o   -  5  - h y d r o x y - 2 - m e t h y   1  -4  -  

p i p e r l d i n o m e t h y l i n d o l - 3 - y l c a r b o n y l ) m o r p h o l i n e ,   N , N - d i b u t y l -  
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5 - h y d r o x y - 2 - m e t h y l - 1   -  (  2 - p h e n y l e t h y l   )  - 4 - p i p e r i d i n o m e t h y l i n d o l e -  

3-  c a r b o x a m i d e ,   N , N - d i b u t y l - 5 - h y d r o x y - 2 - m e t h y l - 1   -(  2 - p h e n y l e t h y l   ) -  

4-  p i p e r i d i n o m e t h y l - 6 - p r o p i o n y l i n d o l e - 3 - c a r b o x a m i d e ,   N , N - d i b u t y l -  

1  - h e x y l - 5 - h y d r o x y - 2 - m e t h y l - 4 - p i p e r i d i n o m e t h y l - 6 - p r o p i o n y l -  

i n d o l e - 3 - c a r b o x a m i d e ,   1  , N - d i b u t y l - 5 - h y d r o x y - 2 - m e t h y l - 4 -  

p i p e r i d i n o m e t h y l i n d o l e - 3 - c a r b o x a m i d e f   6 - b r o m o - 1   , N - d i b u t y l - 5 -  

h y d r o x y - 2 - m e t h y l - 4 - p i p e r i d i n o m e t h y l i n d o l e - 3 - c a r b o x a m i d e ,   6 -  

b r o m o - N - b u t y l - 5 - h y d r o x y - 2 - m e t h y l - 4 - p i p e r i d i n o m e t h y l i n d o l e - 3 -  

c a r b o x a m i d e ,   4- [   6 - b r o m o - 5 - h y d r o x y - 2 - m e t h y l - 1   -  ( 2 - p h e n y l e t h y l   )  -4  -  

p i p e r i d i n o m e t h y l i n d o l - 3 - y l c a r b o n y l ] m o r p h o l i n e ,   4 - ( 6 - b r o m o - 1   -  

b u t y l - 5 - h y d r o x y - 2 - m e t h y l - 4 - p i p e r i d i n o m e t h y l i n d o l - 3 - y l c a r b o n y l ) -  

m o r p h o l i n e ,   N , N - d i b u t y l - 5 - h y d r o x y - 2 - m e t h y l - 4 - p i p e r i d i n o m e t h y l -  

i n d b l e - 3 - c a r b o x a m i d e ,   6 - b r o m o - N , N - d i b u t y l - 5 - h y d r o x y - 2 - m e t h y l - 4 -  

p i p e r i d i n o m e t h y l i n d o l e - 3 - c a r b o x a m i d e ,   1  - ( 6 - b r o r a o - 5 - h y d r o x y - 2 -  

m e t h y l - 4 - p i p e r i d i n o m e t h y l i n d o l - 3 - y l c a r b o n y l ) p i p e r i d i n e   a n d  

N  ,  N - d i b u t y l   -  5  - h y d r   o x y - 2   - m e t h y l   -  1  - p h e n y l   -  4  - p i p e r   i d i n o m e   t h y   1-  6  -  

p r o p i o n y l i n d o l e - 3 - c a r b o x a m i d e   or   t h e i r   a c i d   a d d i t i o n   s a l t s .  

4.  4 - ( 6 - B r o m o - 5 - h y d r o x y - 2 - m e t h y l - 4 - p i p e r i d i n o m e t h y l - l H -  

i n d o l   -  3  -y  I c a r b o n y   1  )  m o r p h o l   i n e   . 

5.  A  p h a r m a c e u t i c a l   c o m p o s i t i o n   c o m p r i s i n g   a  c o m p o u n d   a s  

c l a i m e d   in  C l a i m   1  and  a  p h a r m a c e u t i c a l ^   a c c e p t a b l e  

a d d i t i v e .  

5.  A  d i u r e t i c   w h i c h   c o m p r i s e s   a  c o m p o u n d   as  c l a i m e d   in  C l a i m  

I  and  a  p h a r m a c e u t i c a l ^   a c c e p t a b l e   a d d i t i v e .  
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